We present the results of the first spectroscopic follow-up of 132 optically blue UVexcess sources selected from the UV-excess survey of the Northern Galactic Plane (UVEX ). The UV-excess spectra are classified into different populations and grids of model spectra are fit to determine spectral types, temperatures, surface gravities and reddening. From this initial spectroscopic follow-up 95% of the UV-excess candidates turn out to be genuine UV-excess sources such as white dwarfs, white dwarf binaries, subdwarfs type O and B, emission line stars and QSOs. The remaining sources are classified as slightly reddened main-sequence stars with spectral types later than A0V. The fraction of DA white dwarfs is 47% with reddening smaller than E(B − V ) 0.7 mag. Relations between the different populations and their UVEX photometry, Galactic latitude and reddening are shown. A larger fraction of UVEX white dwarfs is found at magnitudes fainter than g>17 and Galactic latitude smaller than |b| <4 compared to main-sequence stars, blue horizontal branch stars and subdwarfs.
INTRODUCTION
Traditionally, surveys searching for faint blue objects have avoided the Galactic Plane because of the high dust absorption. Surveys searching for quasars and white dwarfs therefore mostly observed at Galactic latitudes larger than |b| >30
• . Examples of such surveys are the Palomar Green survey (PG, Green et al., 1986) , the Kiso survey (Wegner ⋆ E-mail:k.verbeek@astro.ru.nl et al., 1987 et al., , Limoges et al., 2010 , the Sloan Digital Sky survey (SDSS, York et al., 2000 , Yanni et al., 2009 and Eisenstein et al., 2006 and the Hamburg Quasar survey (HQS, Hagen et al., 1995 , Homeier et al., 1998 in the northern hemisphere and the Montreal-Cambridge-Tololo survey (MCT, Lamontagne et al., 2000 , Demers 1986 ), the Edinburgh-Cape survey (EC, Kilkenny et al., 1997, Stobie et al., 1997), the Homogeneous Bright Quasar survey (Gemmo et al., 1995) and the Hamburg-ESO survey (Christlieb et al., 2001 , Wisotzki et al., 1996 in the southern hemisphere.
Only the Kitt Peak-Downes survey (KPD, Downes et al., 1986) survey and the Sandage Two-colour Galactic Plane survey (Lanning, 1973) observed a bit closer to the Galactic Plane. Some of the brighest UVEX UV-excess sources are Lanning sources (e.g. UVEXJ0328+5035 and UVEXJ0528+2716 in Table AA1 are in Lanning, 1973 and Lanning et al., 2004 respectively) . The lowest Galactic latitudes |b| < 5
• are still relatively unexplored (see e.g. Fig.2 of Napiwotzki et al., 2003) . In order to determine key population characteristics of Galactic sources, such as their scaleheight or space density, it is crucial to study the low Galactic latitude environment. The space density of stellar remnants, such as white dwarfs, Cataclysmic Variables and AM CVn stars, is currently poorly constrained while there must be ∼ 10 5 of them in the Milky Way (see Fig. 1 of Groot et al., 2009 , McCook et al., 1999 , Lépine et al., 2011 and Nelemans et al., 2001 ).
One of the main goals of the European Galactic Plane Surveys (EGAPS ) is to obtain a homogeneous sample of evolved objects in our Milky Way with well-known selection limits. The UV-excess survey of the Northern Galactic Plane (UVEX , Groot et al., 2009 ) images a 10×185 degrees wide band (-5 • < b <+5
• ) centred on the Galactic equator in the U, g, r and He i λ5875 bands down to ∼ 21 st − 22 nd magnitude using the Wide Field Camera mounted on the Isaac Newton Telescope on La Palma. From the first 211 square degrees of UVEX data, a catalogue of 2 170 optically blue UV-excess candidates was selected in Verbeek et al. (2012; hereafter V12) . These UV-excess sources were selected from the (U − g) versus (g − r) colour-colour diagram and g versus (U − g) and g versus (g − r) colour-magnitude diagrams by an automated field-to-field selection algorithm. This automated selection algorithm and the properties of the selected UV-excess catalogue are described in V12. Less than ∼1% of the selected UV-excess sources are currently known in the literature.
Here we report our spectroscopic follow-up for 132 objects (6%) in the UV-excess catalogue of V12. This early reconnaissance is important for the design of future colour-selection methods for various populations, comparable to the selection techniques for e.g. the SDSS, which generally do not have to deal with the added complication of reddening (Gänsicke et al., 2009 , Girven et al., 2011 . In Sect. 2 the spectroscopy of the selected sample is described, and in Sect. 3 the spectra are presented and classified. The spectra are fitted to grids of model spectra in order to determine the characteristics of UV-excess spectra classified as white dwarfs, subdwarfs, main-sequence stars and blue horizontal branch stars. Finally in Sect. 4 we summarise the conclusions of the UV-excess catalogue and the spectroscopic follow-up. The UV-excess spectra are shown in Figs. A1 to A11 and their features are listed in Table AA1 in Appendix A. All spectra and the table can also be obtained from the UVEX website 1 .
SPECTROSCOPIC FOLLOW-UP OF UV-EXCESS CANDIDATES
Spectroscopic follow-up was obtained by three different telescopes for a total of 132 UV-excess candidates during a number of observing runs. For 100 UV-excess candidates spectroscopic observations were obtained, during two runs in September 2009 and December 2010, with the Intermediate dispersion Spectrograph and Imaging System (ISIS) mounted at the 4.2m William Herschel Telescope (WHT) at Roque de los Muchachos Observatory, on the island of La Palma. The blue and red arms of the spectrograph were used in combination with the standard 5300 dichroic and no order sorting filter. The gratings R300B in the blue arm and R316R in the red arm were used giving a dispersion of 0.86Å/pix and 0.93Å/pix, respectively. The central wavelengths of the blue and red arms were λc=4 700Å and λc=6 650Å, respectively. The slit width (1.2-1.5 arcsec) was matched with the seeing during the observations: typically 20-30 percent larger than the seeing. The binning was 2×2 and the read-out speed slow. We used integration times from 300 seconds for the brightest objects at g∼15 to 1500 seconds for the fainter sources at g∼20. This gives signal-to-noise ratio SNR 20, which is required for spectroscopic identification of the UV-excess sources. The goal was to obtain a sample of spectra, distributed equally over g magnitude and (g − r) colours in the magnitude range 13 < g < 20, covering the entire g vs. (g − r) colour-magnitude diagram. Due to the weather and the location of the Galactic Plane during the observations the sample is biased in magnitude and right ascension. For statistics it is important to be aware of this bias.
All the WHT/ISIS spectra were reduced using IRAF 2 . Bias and flat field corrections, trimming and extraction of the spectra were done in the standard way. The spectra were wavelength calibrated using CuNe+CuAr calibration arcs. Standard stars BD+28
• 4211, BD+25
• 4655, G191-B2B, Feige 34 and Feige 110 were used for the flux calibration of the spectra. The spectra were not corrected for telluric absorption. Effects of cosmic rays not removed by IRAF were corrected by hand by interpolating these pixels to the average flux of the neighbouring pixels. The reduced WHT/ISIS spectra cover the wavelength range λ=3 700Å to λ=8 100Å, with a dichroic gap from λ=5 200-5 600Å. Two additional WHT/ISIS spectra with similar characteristics were obtained during a run in October 2008 during follow-up of IPHAS-POSS high proper motion candidates (Deacon et al., 2009 ).
Furthermore, twenty-six Hectospec (Fabricant et al., 2004) spectra are available for the UV-excess candidates. These 26 spectra were obtained with the MMT+Hectospec combination during IPHAS follow-up observations between 2004 and 2007, described in Sect 2.1 of Vink et al. (2008) . Hectospec is a multi-object spectrograph, fed by 300
2 Image Reduction and Analysis Facility (IRAF) is distributed by the National Optical Astronomy Observatory, which is operated by the Association of Universities for Research in Astronomy (AURA) under cooperative agreement with the National Science Foundation. robotically-positioned optical fibers, attached to the 6.5m MMT telescope on Mount Hopkins, Arizona, USA. The spectra cover the wavelength range λ=4 000-8 500Å and have a dispersion of ∼6Å/pix. Of the 26 Hectospec spectra 5 spectra are flux calibrated. The extracted Hectospec were corrected for incomplete sky subtraction (Vink et al., 2008) and background sky spectra were checked in order to confirm the emission lines. Some of the Hectospec spectra shown in Appendix A still show emission features at the wavelengths of the Balmer lines due to bad sky subtraction in fields with diffuse emission (Fabricant et al., 2005) .
Additionally, the FAST spectrograph (Fabricant et al., 1998), mounted on the 60-inch Tillinghast telescope, located at the Fred Lawrence Whipple Observatory (FLWO) on Mount Hopkins, Arizona, obtained spectra for candidates in the IPHAS Hα emission line list (Witham et al., 2008) and candidates in the catalogues of V12. There are 4 FAST spectra for our UV-excess candidates obtained between 2009 and 2012. The FAST spectra cover the wavelength range λ=3 800-7 400Å with a dispersion of ∼3Å/pix. 
THE CLASSIFICATION OF THE SPECTROSCOPIC OBSERVATIONS
The results of the spectroscopic observations are presented in Table AA1 in Appendix A, ordered by RA. and blue respectively. Note that a global photometric calibration is not applied to the UVEX data yet, so the magnitudes and colours of the UV-excess sources might show a small scatter (similar to the early IPHAS data, e.g. Drew et al., 2005) . Additionally, there is a likely systematic shift in (U − g) of 0.2-0.3 magnitudes for all sources. This U -band shift in the INT/WFC data was already reported in Greiss et al. (2012) . Both effects do not influence the result of the selection method and the content of the UV-excess catalogue because the selection was done relative to the reddened main-sequence population (see V12 for details), however the shift does apply to the (U − g) colours given in Table AA1 .
The UV-excess spectra classified as white dwarfs
A first classification of the UV-excess spectra is done by comparing them with model spectra by eye. White dwarfs and emission-line star spectra are separated from the subdwarf type O and B, main-sequence and blue horizontal branch star spectra (see Sect. 3.2). Hydrogen atmosphere (DA) white dwarfs are easily recognizable by their broad Balmer lines. We use the classification criteria of Sion et al. (1983) and the atlas of Wesemael et al. (1993) 3.3. Example spectra of a DA white dwarf, DB white dwarf and a DZ white dwarf are shown in Fig. 4 .
White dwarf model spectra are fitted to determine the effective temperature (T eff ) and surface gravity (log g) of the DA white dwarfs by two independent methods. The first method, described in Napiwotzki (1997) and Napiwotzki et al. (1999) , normalizes the continuum of the white dwarf spectra and then fits the absorption lines using an interpolated grid of model spectra with different T eff and log g at ∆T eff =500-2 000 K and ∆log g=0.2/0.5 intervals. The second method fits a grid of reddened white dwarfs model spectra (Koester et al., 2001 ) with log g=8.0 to the spectra in the range 0.0 E(B − V ) 1.0 T eff line (K) Figure 6 . Comparison of the hydrogen white dwarf temperatures found by the two independent fitting methods: Method 1 fits the absorption lines of the normalized spectra and method 2 fits the continuum of the spectra including reddening.
at ∆E(B − V )=0.1 intervals, using the reddening laws of Cardelli, Clayton & Mathis (1989) . The second method fits the effective temperature and reddening of the white dwarfs with an accuracy of T eff ∼1 000K and E(B − V )∼0.1 (see Sect. 4). The Hectospec white dwarf spectra are not fitted since they are not flux calibrated. The white dwarf fitting results of the two methods are listed in Table  2 . The result of the first white dwarf fitting method is shown in the temperature-gravity diagram of Fig. 5 , The difference between the two methods is shown in Fig. 6 , where typically the results agree within the errors. Four systems do not have consistent fits, for these spectra the continuum fit of the second method seems by eye to be the most suitable. For fitting of normalised profiles there is a strong degeneracy between a "hot" and "cold" solution, due to a similar equivalent width of the Balmer lines, here the second method is more robust regarding the temperature since the slope is taken into account. The object IDs from Table 2 are overplotted in the colour-colour diagrams of Fig. 7 . The reddenings found by the second fitting method are shown in the histogram of Fig. 8 . Hydrogen white dwarfs typically show a reddening of 0.0 E(B − V ) 0.1 with a reddening up to E(B − V ) 0.7 for the hotter white dwarfs. As expected given their intrinsic luminosities, we see hot white dwarfs out to larger distances compared to cool white dwarfs, thus hot white dwarfs typically suffers from slightly larger reddening compared to cooler white dwarfs. Cool white dwarfs can only have little reddening since they are an intrinsically faint local population.
3.2 The UV-excess spectra classified as hot subdwarfs, MS stars and BHB stars
For the classification of hot subdwarfs, main-sequence stars (MS) and blue horizontal branch stars (BHB) stars we follow the classification scheme as outlined in Fig.1 of Moehler et al. (1990) . Most sources have hydrogen and helium absorption lines clearly stronger than the hydrogen Table 2 . Result of the two fitting methods for WHT/ISIS UVexcess spectra classified as white dwarfs. The first method fits T eff and log g, the second method fits T eff and E(B − V ). Figure 8 . Distribution of E(B − V ) fit to the WHT/ISIS spectra of the sources classified as hydrogen atmosphere white dwarfs. The number of sources per bin is normalized by the total number of white dwarfs. The UVEX colour-colour diagrams with all UV-excess sources classified as hydrogen white dwarfs, plotted with their photometric error bars. The lines are the simulated colours of unreddened main-sequence stars (dotted) and unreddened Koester DB white dwarfs (dashed) of V12 and the numbers are the white dwarf object IDs of Table 2 . The five solid lines are the simulated colours of unreddened Koester DA white dwarfs with log g=7. 0,7.5,8.0,8.5,9 .0 (in both colour-colour diagrams the line with log g=9.0 is the most upper line). Data points and simulated colours show a likely systematic shift in (U − g) colours, as explained in Greiss et al., 2012 . Note that a global photometric calibration is not applied to the UVEX data yet, due to a scatter in the HeI-band photometry the white dwarfs do not overlap the simulated white dwarfs colours in the (HeI − r) vs. (g − r) colour-colour diagram. The spectra of the DA white dwarfs above or below the simulated white dwarf colours in the (HeI − r) vs. (g − r) colour-colour diagram do not show HeI emission or absorption.
and helium absorption lines of their best fit Pickles template spectrum, we classify these sources as hot subdwarfs (sdB/sdO). Sources with clear HeII lines are labeled sdO candidates and the sources without HeII lines are labeled sdB candidates. Grids of model spectra are fitted to the spectra of the sources classified as hot subdwarfs, MS stars and BHB stars as described in Østensen et al. (2011) . The results are listed in Table 3 and the spectra of the sources classified as subdwarfs, MS stars and BHB stars are shown in Figs. A6 and A7.
From the fitting we classify 4 sources as He-sdO stars, Table 3 . Result of the fitting for UV-excess spectra classified as subdwarfs, main-sequence stars (MS) and blue horizontal branch stars (BHB). The third column shows for the He-sdO, sdO, sdB and B-type BHB/MS sources the best fit: T eff in kK, log g and log (n(He)/n(H)). For the MS/BHB sources without He lines the third column shows T eff in kK and log g.
UVEX name
g Fig. 4 . We classify 7 sources as MS/BHB stars: 4 with T eff <16kK and 3 B-type MS/BHB stars with T eff >16kK. An example of a spectrum classified as MS/BHB star is shown in Fig. 4 . Due to the signal-to-noise rate (SNR) and resolution of the spectra it is not possible to distinguish BHB stars from MS stars. Higher SNR and resolution spectra are necessary for a more reliable classification. Additionally, there is 1 G-type star and 1 M-giant in the spectroscopic sample. Ten spectra with clear hydrogen absorption lines have no fitting result. These sources are not hydrogen atmosphere white dwarfs since the Balmer lines are too narrow, they are probably subdwarfs, MS stars or BHB stars except for the source UVEXJ2036+3929, which might be a white dwarf. Since it is not possible to classify these spectra in detail and since most have low SNR they are labeled "Noisy". These spectra are shown in Fig. A11 .
Template spectra of main-sequence stars and giants from the library of Pickles et al. (1998) are fit to all main-sequence and blue horizontal branch spectra, allowing for interstellar reddening in the range 0.0 E(B − V ) 1.0 at ∆E(B − V )=0.1 intervals. The accuracy of this fitting is discussed in Sect. 4. The fitting of reddened mainsequence stars including their continuum suffers from a well known degeneracy between reddened early type stars and unreddened (or less-reddened) late type stars. We use the characteristic lines of different spectral types (Morgan, Keenan & Kellman 1943) and the equivalent width of the CaII K line at λ=3 934Å to confirm the results of the fitting method and to break degeneracies where necessary. The G-type star is a G2V star with reddening E(B − V )=0.3 and the M-giant has spectral type M5III with reddening E(B − V )=0.0. We would not expect these G2V and MIII stars in the UV-excess catalogue, they are probably selected due to the intrinsic UVEX photometry scatter. (see Sect. 4). Fig. 3 already shows that these white dwarfs have a companion and infrared colours can be used to determine the nature of the low-mass secondaries (Verbeek et al., in prep.) . An other option is that these 3 systems are Dwarf Novae (DN) (Aungwerojwit et al., 2005 , Morales-Rueda & Marsh, 2002 , or they might be 'pre-CV' candidates (Tappert et al., 2009 and Szkody et al., 2007) . Although the hydrogen emission lines of these 3 systems is narrow, the helium emission lines are only possible when there is accretion, so they could be Cataclysmic Variables. Other objects in the UV-excess spectra are 2 Quasi Stellar Objects (QSOs), one with redshift z=2.16 at (l, b)=(125 • .44, -4
• .29) and one with redshift z=1.48 at (l, b)=(117
• .29, -4
• .43), classified using example spectra (Fig. 7 of Brunzendorf et al., 2002) . For UVEXJ0110+5829 the bluest broad line in the spectrum is Lyα and the emission line at 6 030Å is CIII. In the spectrum of UVEXJ0008+5758 the bluest line is CIV, the second line is CIII and the emission line at ∼7 000Å is MgII.
There are two more UV-excess sources (UVEXJ2026+4050 and UVEXJ2049+3811) both with a Hectospec spectrum, showing a continuum with several emission lines at the position of the Balmer lines. These emission features are probably not real since they are also present in the offset sky spectrum. Their photometry (r − Hα)∼0.4 confirms the emission features in the spectra. The narrow Balmer and HeI emission lines, indicating a low-density environment, are mostly (or completely) from the huge diffuse emission in the field, likely a HII region.
Without the emission lines they might just be hot white dwarfs. Based on the available spectra the sources can not be classified, so they are labeled 'unknown'.
For two other UV-excess sources (UVEXJ0110+6004 and UVEXJ2047+4155) there are Calar Alto 2.2m spectra available. These UV-excess sources are not included in this paper since they are the known Cataclysmic Variables 'HT Cassiopeiae' (Rafanelli, 1979) and 'V516 Cygni' (Spogli et al., 1998) .
DISCUSSION AND CONCLUSIONS
The main conclusion is that of the sources in the UV-excess catalogue 95% are genuine UV-excess sources, such as white dwarfs, white dwarf binaries, subdwarf stars type O and B and QSOs. Five percent of the UV-excess candidates are classified as main-sequence (MS) stars or blue horizontal branch (BHB) stars with spectral types later than A0V. If the sources classified as MS/BHB are main-sequence stars, the fitting of the Pickles library spectra (Pickles, 1998) shows that 4 sources are slightly reddened F0V stars with reddening E(B − V ) 0.1 and 3 sources are B0V-B3V stars with reddening 0.4 E(B − V ) 0.5. Their spectra look like B-type main-sequence stars, but the Balmer absorption lines are stronger than the Balmer lines of the best fit template spectra. Since gravity is slightly high they could be horizontal branch stars, although usually BHB stars have less helium absorption. Two of the B-type MS/BHB stars slightly blue shifted so might be high velocity stars, UVEXJ1940+3220 has a velocity of RV =320km/s and UVEXJ1938+3054 has a velocity of RV =163km/s. There is 1 G-type star with as best fit a Pickles G2V star with reddening E(B − V )∼0.3. G-type stars are expected to have colours redder than (g − r)>0.6 and (U − g)>0.4, but they can enter the UV-excess region when they are metal weak, i.e. subdwarfs type with less light blocked at the blue/UV wavelengths (Eracleous et al., 2002) . Since the number of late type stars in the fields is large, photometric errors can cause a few outliers to be scattered into the UV-excess selection region (Krzesinski et al., 2004) .
Secondly, in the colour-colour and colour-magnitude diagrams of Figs. 6 and 7 of V12 about 20% of the UVexcess sources overlaps with the location of the 'subdwarfs' population at (g −r)>0.3 and (U −g)>0.2. These UV-excess sources that overlap the subdwarf area in the colour-colour and colour-magnitude diagrams are 2 QSOs, 7 Cataclysmic Variables, 1 DAe, 2 T Tauri stars, 1 Be star, 3 DA+dM stars, 3 He-sdO stars, 1 sdO star, 2 sdB stars, 1 B-type MS/BHB star, 3 F-type MS/BHB stars and 1 DAB white dwarf. For our selection of UV-excess candidates from the UVEX data this means that when the aim is to find white dwarfs, a colour cut can be applied to decrease the number of other objects. But leaving these sources at the location of the 'subdwarfs' out from the UV-excess catalogue would lead to a loss of most QSOs, Cataclysmic Variables, T Tauri stars, Be stars and DA+dM stars.
The location of the different populations in the (U − g) , 1997) . The locations of the classified sources in the colour-colour and colour-magnitude diagrams agree with the locations of the sources with a Simbad match in the colour-colour and colour-magnitude diagrams in Fig. 9 of V12. There is a clear relation between the different kind of sources and the way they are selected in V12. The way the sources were selected from the colour-colour and colour-magnitude diagrams is captured in the 'selection label' (column 20 of the UV-excess catalogue, Appendix A of V12), and is summarized for our classified sources in Table. 4. Only 2 DA white dwarfs were selected less than 0.4 magnitude from the blue edge in the g vs. (g − r) colour-magnitude diagram, the other 60 DA white dwarfs were selected more than 0.4 magnitude from the blue edge in the g vs. (g − r) colour-magnitude diagram. All DB and DC white dwarfs were selected both were selected more than 0.4 magnitude from the blue edge in both colour-magnitude diagrams and in the (U − g) vs. (g − r) colour-colour diagram, while most DBA white dwarfs were selected less than 0.4 magnitude from the blue edge in the g vs. (g − r) colour-magnitude diagram and in the (U − g) vs. (g − r) colour-colour diagram. The 2 QSOs and the majority of the Hα emission line objects were selected in the g vs. (U − g) colour-magnitude diagram but not in the g vs. (g − r) colour-magnitude diagram. We could improve the selection method of V12 using these spectroscopic results by taking only sources in the UV-excess catalogue with favourable selection labels into account. This will increase the number of genuine UV-excess objects to 97% by e.g. leaving out selection labels '514' and '518' since the largest fraction MS/BHB stars have these selection labels, but this will also lead to a loss of some peculiar objects such as DAe stars, Cataclysmic Variables and Be stars. The UVEX and IPHAS photometry can also be combined with other (infrared and ultraviolet) surveys in order to improve the selection of different populations (Verbeek et al., in prep.) .
About 64% of the UV-excess candidates turn out to be white dwarfs. The fitting of the white dwarf models to the UV-excess hydrogen atmosphere white dwarf spectra shows a distribution of 9 000K<T eff <65 000K and an average surface gravity of log g∼8. These results are in agreement with the results of other studies. (Liebert et al., 2005 , Bergeron et al., 1992 , Napiwotzki et al., 1999 , Finley et al., 1997 , Gianninas et al., 2011 and Kepler et al., 2007 . The accuracy of the continuum fitting method applied in Sect. 3.1 depends on the SNR and the flux calibration of the spectra. For white dwarfs the accuracy of the temperature fit will approach the surface temperature to typically ∼1 000K for white dwarfs with T<20 000 and ∼2 000K for the hotter white dwarfs with T 20 000, for spectra with signal to noise SNR>20.
When we extrapolate the result that 64% of the Table 4 . The selection in V12 of the classified UV-excess spectra.
Label
Selected from Objects
28DA, 4DB, 1DBA, 4DC, 1DAe, 1DZ, 1sdO, 1BHB/MS, 6noisy Figure 9 . Galactic latitude distribution of the sources classified as white dwarfs (blue) and the sources classified as sdO/sdB stars, MS/BHB stars and "noisy" (red). The number of sources per bin is normalized by the total number of obtained spectra in the latitude bin.
UV-excess catalogue sources are white dwarfs, the complete UVEX survey will bring up a sample of ∼ 1.2 × 10 4 new white dwarfs (∼7 per square degree). If we only look at UVexcess white dwarf sample brighter than g<20, UVEX will bring up a sample of ∼4000 new white dwarfs with g<20 in the full survey area. The UV-excess sample might not be complete for the coolest white dwarfs below T <10 000K since they have too red colours. There is also the additional problem of dust extinction (Sale et al., 2009) , which has only a small effect on the local white dwarf sample while it merely screens out more distant objects. As shown in Sect. 3.1 reddening is typically E(B − V ) 0.1 magnitudes for most of the white dwarfs in the UV-excess catalogue. A space density of white dwarfs (Holberg et al., 2008) in the Galactic Plane and a comparison with population synthesis predictions will be further discussed in Verbeek et al., (in prep.) .
The Galactic latitude distribution of the sources classified as white dwarfs and as sdO/sdB stars, main-sequence stars and blue horizontal branch stars is shown in Fig.  9 . The sources labeled as "noisy" in Sect. 3.2 are add to the sdO/sdB/BHB/MS sample since they probably are sdO/sdB or MS/BHB stars. The white dwarfs are mainly detected at Galactic latitudes smaller than |b|<4, while the distribution of sdO/sdB stars and MS/BHB stars peaks at Galactic latitudes larger than |b|>4. This result can be explained by the absolute magnitude distribution of the different populations in combination with the effect of extinction, as can be seen in Fig. 1 
of Groot et al. (2009).
The magnitude distribution of the spectra classified as white dwarfs and as sdO/sdB stars, MS/BHB stars and "noisy" is shown in Fig. 10 . The fraction of white dwarfs clearly increases for fainter g-band magnitudes. The total number of white dwarfs increases strongly for fainter magnitudes since also the number of selected sources increases (see e.g. Fig. 7 of V12 and Fig. 1 of Bergeron et al., 1992) . The fraction of MS/BHB and subdwarf sources is larger for the brighter g-band magnitudes, even with the sources classified as "noisy" included in the sdO/sdB/BHB/MS sample. A larger fraction of white dwarfs is found at magnitudes fainter than g>17.
If we assume that UV-excess candidates classified as main-sequence stars and blue horizontal branch stars are all MS stars, we can estimate the distance d using d=10
, where we use the observed g-band magnitude as apparent magnitude (m), M is the absolute magnitude and A(V ) is the total extinction for the V -band filter. Since A(V ) = RV ×E(B − V ), where we use RV =3.1 for the indicator of dust grain size distribution 12 Kars Verbeek et al. and the results of the fitting in Sect. 3.2 for the reddening
, we can estimate a distance range per source. In our UV-excess sample the F-type MS/BHB stars have a g-band magnitude of 17.3<g<19.6 and reddening E(B − V )=0.1, the G2V star has a g-band magnitude of g=19.5 and E(B − V )=0.3, the B-type BHB/MS stars have a typical g-band magnitude between 14.5<g<18.6 and E(B − V )=0.4, Taking into account the effect of reddening the distance estimations would be ∼5kpc for the G2V star with g=19.5 and ∼8kpc for the F0V star with g=17.3 which is within the Milky Way. For the fainter F-type and B-type stars the distances would be ∼20kpc for the F0V star with g=19.6 and ∼35kpc for the B0V star with g=17.0 if they would be main-sequence stars. These distances would be outside the Milky Way. Since their colours are only slightly reddened they must be intrinsically fainter objects. So, we conclude that these objects must be blue horizontal branch stars or subdwarf type stars.
An interesting side benefit is the detection of the 2 broadline QSOs in the UV-excess spectra, with z∼2.16 and z∼1.48 and at |b|=4. Only about ∼10 QSOs are found at low Galactic latitude regions (Im et al., 2007 , Lee et al., 2008 and Becker et al., 1990 . The Schlegel map (Schlegel et al., 1998) 
Comparison with spectroscopic surveys
• We can compare our results with the spectroscopic observations of Eracleous et al. (2002) of 27 UV-bright stars, with (U −B)<-0.2 and magnitude 13<B<16, selected from the Sandage Two-colour Galactic Plane survey, in the Lanning catalogue (Lanning, 1973) . This sample contains 2 DA white dwarfs, 1 DB white dwarfs, 1 DA+dM, 16 O/B stars (60%), 1 F/G star, 1 M star, 1 sdO, 2 subdwarfs, 1 composite object and 1 emission line star. When we compare this sample with the sources in our UV-excess sample the distribution of spectral types is similar. The fraction of white dwarfs and O/B stars is very different for both surveys, which might be due to the magnitude limit 13<B<16 of the Sandage survey and the criteria used for the classification.
• A second sample of 46 UV-bright sources from the Sandage Two-color Survey obtained by Lépine et al. (2011) contains 29 DA white dwarfs (63%), 5 DB white dwarfs (11%), 3 DC white dwarfs, 1 DZ white dwarf, 1 DA+dM, 1 sdB, 2 sdO and 4 F-type stars. Here the F-type stars are at Galactic latitudes larger than |b| >5. When we compare this sample with the sources in the UV-excess sample the distribution of spectral types and their variety is very similar, e.g. fraction of white dwarfs. The number of Hα emission line objects in the Sandage survey is very different from our UV-excess sample.
• The Kitt Peak-Downes (KPD) survey (Downes et al., 1986 ) sample of 158 UV-excess objects at Galactic latitude |b|<12
• , brighter than B<15.3 and (U − B)<-0.5 contains 21 DA white dwarfs, 13 white dwarfs of other types, 20 sdO, 40 sdB, 5 Planetary Nebulae, 41 Be stars, 9 Cataclysmic Variables and 9 other peculiar sources. Remarkable is the small fraction of white dwarfs (only 22%) and the high number of Be stars and Planetary Nebulae in the KPD survey compared to the UVEX survey. This might be partly due to the Galactic latitude difference of the two surveys and the fact that the detection of Planetary Nebulae is strongly affected by interstellar obscuration ( The low number of main-sequence sources in the KPD survey can be explained by the demand (U − B)<-0.5 and their classification of all blue continuum spectra with strong Balmer lines as sdB candidates. This also directly explains why the number of sdO and sdB stars in KPD is reversed compared to UVEX . Despite the different magnitude depths and colour cuts the fraction of e.g. QSOs, Cataclysmic Variables and DC white dwarfs is the same for both surveys. The distribution of different spectral types over Galactic latitude and Galactic longitude varies strongly as can be seen in Fig. 11 . When we compare only the KPD sources at Galactic latitude smaller than |b| <5 and do not take the Hα emitters into account, the result is 16 DA, 2 DB, 1 DC, 13 sdB and 4 sdO stars. This result is similar to our classified UV-excess spectra. Table AA1 , sorted by right ascension.
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The columns contain the spectrum number and name composed of the UVEX right ascension and declination, the Galactic longitude and latitude, the UVEX field in which the object was selected, the UVEX selection label (column 20 of the UV-excess catalogue, described in V12), the UVEX photometry, if available the IPHAS photometry, the observing run and the classification. The classification is summarized in the two last columns. Column 14 shows the type of object and the "by eye" most appropriate spectral type of the spectrum. Sources which have no good fitting result are labeled as "noisy" in column 14. Column 15 shows the result of the spectra fitting: for white dwarfs the effective temperature T eff in kK and if available the surface gravity log g. For He-sdO, sdO, sdB and BHB/MS B-type sources column 15 shows T eff in kK, log g and log (n(He)/n(H)) and for F-type MS/BHB sources without He lines T eff in kK and log g. For sources classified as MS/BHB and for most sources labeled as "noisy" column 15 shows the most appropriate main-sequence spectral type and reddening E(B − V ). For the Hα emission line stars column 15 shows the F W HM and EW of the Hα line given in units ofÅ.
All obtained UV-excess spectra are shown in Figs. A1 to A11 per population sorted by right ascension. These spectra and Table AA1 can also be obtained from the UVEX website. Note that the Hectospec spectra might show emission features at the wavelengths of the Balmer lines due to bad sky subtraction in fields with diffuse emission (Fabricant et al., 2005) . The Hectospec spectra were corrected for incomplete sky subtraction (Vink et al., 2008) , and they are not flux calibrated. Some of the WHT/ISIS spectra obtained in December 2010 have a small hump around 5 100Å. which is not a real feature. Also note the dichroic gap from λ=5 200-5 600Å, of the WHT/ISIS spectra due to the blue and red arm of ISIS. All UV-excess spectra were smoothed by a boxcar smoothing algorithm which takes for each pixel also the flux of four neighbouring pixels into account with weights 1:2:4:2:1.
A1 Notes to individual objects
• UVEXJ001102.23+584232.3: Classified as T Tauri candidate with underlying M4V atmosphere. CaII emission and strong hydrogen lines where Hα has F W HM =6Å and EW =-80Å
• UVEXJ011053.07+604830.9: Classified as DAe white dwarf, showing narrow Hα, Hβ and Hγ emission lines in broad absorption lines with additionally HeI emission, so could also be a Dwarf Nova. No sign of a companion.
• UVEXJ012359.82+672223.1: DA white dwarf. The bump at λ=6 300Å is due to the data calibration.
• UVEXJ041926.84+440058.4: DC white dwarf, showing a very blue continuum spectrum and possibly some weak HeI absorption.
• UVEXJ041045.70+461137.1: Only a blue WHT/ISIS spectrum was obtained for this source, sufficient to clearly classify the source as a DA white dwarf.
• UVEXJ041840.30+441714.1: DZ white dwarf showing a continuum with clear CaII H and K absorption in combination with weak hydrogen and HeI absorption lines, similar to the DZ spectra of Sion et al. (1990) .
• UVEXJ202457.34+410804.1: There is a gap in the red spectrum at λ=7 500Å. The absorption features at λ=6 200Å are not real.
• UVEXJ202630.19+405024.1: Classified as 'unknown'. The Balmer and HeI emission lines in the spectrum of this source are also present in the sky offset spectrum due to diffuse emission in the field.
• UVEXJ202712.06+424720.1: Novalike CV with broad, double peaked Balmer and Helium lines.
• UVEXJ202744.63+405044.5: DB white dwarf. The Hα and Hβ emission lines are not real.
• UVEXJ202800.47+405620.0: Hα nebula structure around object in IPHAS finders.
• UVEXJ203656.54+392934.9: Classified as 'noisy', has a white dwarf type spectrum showing several odd lines. There is a nearby red star on the IPHAS images.
• UVEXJ204649.51+410906.2: DZ white dwarf with clear CaII H&K and no other lines. The Hα line is not real.
• UVEXJ204710.61+413133.5: Unclear features in the red part of the spectrum, which may be due to a red companion. Remarkable: this source is the bluest DA in Fig. 1 while it has (HeI − r)=0.23.
• UVEXJ204751.27+442920.1: Odd shaped Balmer lines and unclear features in the red part of the spectrum, which may be due to a red companion.
• UVEXJ204923.48+381139.0: Classified as 'unknown'. The emission lines are also present in the sky offset spectrum. These lines are mostly (or completely) due to huge diffuse emission in the field. The sources has a match in the IPHAS-POSS PM catalogue (Deacon et al., 2009 ). This indicates that the sources must be an evolved stellar objects within the Milky Way.
• UVEXJ204945.83+382057.2: DA white dwarf. Red part of the spectrum too noisy (faint source g=19.7).
• UVEXJ205039.07+373958.4: M-giant with type M5III showing clear TiO bands. No sign of a companion is found in the blue part of the spectrum. Without a white dwarf companion normally these type of objects are found at (g − r)∼1.5.
• UVEXJ205449.65+371953.2: T Tauri candidate with underlying M5V atmosphere. Weak hydrogen lines where Hα has F W HM =4Å and EW =-9Å , due to low mass accretion ( Fig.1 of Barentsen et al., 2012 ).
• UVEXJ224112.21+564419.1: CV with broad Balmer and Helium lines, including He II 4686: could be magnetic.
• Figure A5 . All UV-excess spectra classified as DB and DAB white dwarfs. The pink, red and green lines indicate the position of hydrogen, HeI and HeII respectively. The blue line is a skyline in the Hectospec spectra. Figure A6 . The UV-excess spectra classified as He-sdO, sdO, sdB and sdB+F candidates. The pink, red and green lines indicate the position of hydrogen, HeI and HeII respectively. The blue line is a skyline in the Hectospec spectra. Figure A10 . UV-excess spectra classified as DC and DZ white dwarfs, QSOs and 2 unknown sources. Note that the emission lines of the 2 unknown sources, also present in the sky offset spectra, are due to diffuse emission in the field. The pink, red and green lines indicate the position of hydrogen, HeI and HeII respectively. The blue line is a skyline in the Hectospec spectra. 
